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CARRIER BASED CALL RELEASE

RELATED APPLICATIONS

Not applicable

FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT

Not applicable

MICROFICHE APPENDIX

Not applicable

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention 1s related to communication networks, and in
particular, to call release systems and methods.

2. Description of the Prior Art

Advances 1n telecommunication technologies have
allowed for the development of many new services. Often
times, services are provided by what are commonly referred
to as service platforms. For example, voicemail 1s a service
provided by a service platform. When a caller wishes to
retrieve his voicemail messages, his call 1s routed to a service
platform. Another example of a service includes automated
telephone banking. When a caller wishes to retrieve his bank
account status, his call 1s routed to a service platiorm.

Tromboming, also referred to in the art as hair pinning, 1s a
well known problem associated with service platform calls.
Tromboning occurs when a call to a service platiorm 1s re-
routed to another destination and the service platform
remains in the call loop. FIG. 1 1llustrates telecommunication
system 100 1n the prior art where a caller first calls a service
platform and is then re-routed to another destination.

FIG. 1 includes caller 110, network 120, tandem switch
120, tandem switch 140, service platform 150, Incumbent
Local Exchange Carrier (ILEC) 160, and destination plat-
torm 170. FIG. 2 illustrates tromboning 1n prior art telecom-
munication system 100.

In operation, a call 1s placed from caller 110 to service
plattorm 1350. The call 1s routed from caller 110 through
network 120, tandem switch 130, and tandem switch 140, to
service platform 150. The call 1s processed 1n service plat-
form 150. For instance, service platform 150 could be a
voicemail system providing voicemail services to the caller.

While processing the call, the voicemail system determines
that the call needs to be re-routed to destination platform 170.
Service platform 150 then out-dials the phone number for the
call. The call 1s connected from service platiorm 150 through
tandem switches 140 and 130 and ILEC 160 to destination
plattorm 170. As illustrated, the call connection between
caller 110 to destination system 170 1s connected through
service platform 150. Such tromboning takes up valuable

resources 1n service platform 150 and in the system as a
whole.

FIG. 3 illustrates Release Link Trunking in the prior art.
Release Link Trunking 1s one prior art solution to the problem
of tromboning. With Release Link Trunking, caller 110 1s
connected to service platform 150 through network 120 and
tandem switches 130 and 140. Upon determining the call
should be transferred to destination platform 170, service
platform 150 signals tandem switch 140 with 1nstructions to
release the call leg between tandem switch 140 and service
plattorm 150. The signaling also mstructs tandem switch 140
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that a new call leg 1s required to destination platform 170. The
new call leg 1s setup from tandem switch 140 through tandem
switch 130 and ILEC 160 to destination platform 170.

One problem with this solution 1s that tromboning still
occurs 1n tandem switch 140. As 1llustrated, a first call leg for
the call exists between tandem switch 130 and tandem switch
140. A second call leg from tandem switch 140 to tandem
switch 130 folds back over the first call leg. Thus, tandem
switch 140 remains in the call loop. Such a configuration
wastes the resources of tandem switch 140, such as process-
ing power and trunk capacity. Furthermore, tandem switch
140 may belong to a different carrier than that of switch 130.
It would be desirable for a call to be released out of the carrier
network of service platform 150 to the originating carrier’s
network.

SUMMARY OF THE INVENTION

An embodiment of the invention helps solve the above
problems and other problems by eliminating tromboning 1n a
call. In particular, an embodiment of the invention eliminates
tromboning earlier 1n a call path than in the prior art. Addi-
tionally, the mvention provides for releasing a call back to a
first carrier network from a second carrier network.

In an embodiment of the invention, a communication net-
work comprises a first node and a second node. The first node
1s configured to transfer a first control message for a call
having an inbound call path and an outbound call path
wherein the first control message indicates a release request
and a carrier. The second node 1s configured to recerve the first
control message from the first node and process the first
control message to determine 11 the second node 1s associated
with the first node. If the second node 1s associated with first
node, the second node processes the first control message to
determine 11 the second node has two legs of the inbound call
path. The second node transiers a second control message to
a third node downstream 1n the outbound call path 11 the
second node has two legs of the inbound call path. However,
the second node transiers the second control message to a
fourth node upstream 1n the inbound call path 1t the second
node 1s not associated with the carrier.

In an embodiment of the invention, the communication
network further comprises a third node configured to transier
a third message to the second node wherein the third message
indicates that the third node does not have two legs of the
inbound call path.

In an embodiment of the invention, the second node i1s
turther configured to recerve the third control message from
the third node and in response to the third control message
transier a fourth control message to the first node indicating a
tear down 1nstruction for segments of the inbound call path
and the outbound call path between the second node and the
first node.

In an embodiment of the invention, the second node 1s
turther configured to bridge the inbound call path and the
outbound call path.

In an embodiment of the invention, the first node 1s further
configured to transier a fourth control message to a service
node mdicating a tear down instruction for segments of the
inbound call path and the outbound call path between the first
node and the service node.

In an embodiment of the invention, the second node i1s
turther configured to, 11 the second node does not have two
legs of the inbound call path, transfer a fifth control message
to the first node indicating that the second node does not have
two legs of the inbound call path.
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In an embodiment of the invention, the firstnode comprises
a tandem switch.

In an embodiment of the invention, the second node com-
prises a tandem switch.

In an embodiment of the invention, wherein the third node
comprises an mngress switch.

In an embodiment of the invention, the first node 1s further
coniigured to receive the first control message from a service
platform.

BRIEF DESCRIPTION OF THE DRAWINGS

The same reference number represents the same element
on all drawings.

FIG. 1 illustrates a telecommunication system i1n an
example of the prior art.

FI1G. 2 1llustrates tromboning 1n an example of the prior art.

FIG. 3 1llustrates tromboning 1n an example of the prior art.

FI1G. 4 1llustrates a communication network 1n an embodi-
ment of the mvention.

FIG. § 1llustrates the operation of a communication net-
work 1n an embodiment of the invention.

FIG. 6 1llustrates the operation of a communication net-
work 1n an embodiment of the invention.

FI1G. 7 1llustrates the operation of a communication net-
work 1n an embodiment of the invention.

FI1G. 8 illustrates a call flow diagram in an embodiment of
the 1nvention.

FIG. 9 1llustrates the operation of a communication net-
work 1n an embodiment of the invention.

FIG. 10 1llustrates a call flow diagram 1n an embodiment of
the 1nvention.

FIG. 11 illustrates a call flow diagram 1n an embodiment of
the 1nvention.

FI1G. 12 1llustrates a computer system 1n an embodiment of
the 1nvention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIGS. 4-12 and the following description depict specific
embodiments of the invention to teach those skilled 1n the art
how to make and use the best mode of the invention. For the
purpose of teaching mventive principles, some conventional
aspects have been simplified or omitted. Those skilled 1n the
art will appreciate varniations from these embodiments that
tall within the scope of the mvention. Those skilled 1n the art
will appreciate that the features described below can be com-
bined 1n various ways to form multiple embodiments of the
imnvention. As a result, the invention 1s not limited to the
specific embodiments described below, but only by the claims
and their equivalents.

First Embodiment Configuration and Operation

FIGS. 4-6

FIG. 4 1llustrates communication network 400 in an
embodiment of the mvention. Advantageously, communica-
tion network 400 solves the above problems, as well as other
problems, by releasing a call at an earlier place in the call than
accomplished by the prior art. Such a solution reduces costs,
improves latency, and increases trunk capacities.

Communication network 400 includes node 404, node 410,
node 420, node 430, and node 440. An 1nbound call path
traverses node 404, node 420, node 410, and node 440. The

inbound call path includes inbound call path segments 401,
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402, and 405. An outbound call path traverses node 440, node
410, node 420, and node 430. The outbound call path includes
outbound call path segments 406, 403, and 404. Call path
segments are also commonly referred to as call legs. Com-
munication network 400 could include other nodes and ele-
ments which are not presently described for the sake of clar-
ity.

FIG. § illustrates the operation of communication network
400 1n an embodiment of the invention. In this 1llustration, a
call has been connected from node 404 through nodes 420 and
node 410 to node 440. Node 440 could be, for example, a
service platform. The mcoming call path therefore includes
call segments 401,402, and 405. During the call to node 440,
it 1s determined that a new call should be established from

node 440. The new outgoing call path runs from node 440,
through nodes 410 and 420, to node 430.

During the call, node 440 determines to release 1tself from
the call. Responsive to this determination, node 440 transmits
a control message to node 410 indicating a release request.
Node 410 recerves the control message (Step 510). Node 410
processes the release request to determine 1t node 410 has two
legs of the incoming call path (Step 520). Upon an affirmative
determination, node 410 transiers a control message to the
next node downstream 1n the outbound call path for the call
(Step 540). In this case, the next node downstream in the
outbound call path 1s node 420. The control message indicates
the release request.

-

T'his process 1s repeated by each node 1n the outbound call
path until a determination 1s made that the subject node does
not have two legs of the inbound call path. The following
describes the process of FIG. 5 as applied to node 420. To
begin, node 420 receives the control message from node 410
(Step 510). The control message indicates the release request
for the call having the inbound and outbound call paths. Node
420 processes the control message to determine 11 node 420
has two legs of the inbound call path for the call (Step 520). IT
node 420 has two legs of the incoming call path, a control
message 1idicating the release request 1s transierred to node
430 (Step 540). If node 420 does not have the two legs of the
incoming call path, a control message is transierred to node
410 with a negative acknowledgment that node 420 does not
have two call legs of the incoming call path (Step 530). In this
case, node 420 has two legs of the incoming call path-seg-
ments 401 and 402. Node 420 therefore transiers a control
message to node 430—the next node downstream 1n the out-
bound call path—indicating the release request.

The following describes the process of FIG. 5 as applied to
node 430. Node 430 receives the control message from node
420 (Step 510). Node 430 processes the control message to
determine it node 430 has two legs of the inbound call path for
the call (Step 520). In this case, node 430 does not have two
legs of the inbound call path. In fact, node 430 only has one
leg of the outbound call path——segment 404. Node 430 there-
fore transfers a control message back to node 420 with a
negative acknowledgment that node 430 does not have two
legs of the inbound call path.

FIG. 6 further 1llustrates the operation of communication
network 400 in an embodiment of the invention. To begin,
node 420 recerves the control message from node 430 with
the negative acknowledgment that node 430 does not have
two call legs of the incoming call path for the call. In response
to the control message from node 430, node 420 transiers a
control message to node 410 with instructions to tear down
the call segments 402 and 403. In response to the control
message Irom node 420, node 410 instructs node 440 to tear
down segments 403 and 406. Prior to tearing down segments
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405 and 406, node 420 bridges the incoming call path and
outgoing call path for the call so that the call 1s not dropped.

Advantageously, call segments 402 and 403 are released
and torn down, thereby making resources on node 410 avail-
able. Further advantageously, segments 405 and 406 are torn
town, thereby making resources on node 440 available. The
incoming and outgoing call paths have been bridged to form
a call path from node 404 through node 420 to node 430 over
segments 401 and 404. In an advance over the prior art,
tromboning has been eliminated in node 440 and in node 410.

In another embodiment of the invention, a node could,
upon determining that 1t does not have two call legs of the
incoming call path for a call, transfer a control message to the
next node upstream in the incoming call path. This step 1s an
alternative to transferring a control message to the next node
downstream 1n the outgoing call path. Continuing with this
alternative, the next node would receive the control message
and determine 11 1t, the next node, has two legs of the incom-
ing call path. If so, the same node would then determine 1f 1t
also has any legs of the outgoing call path. If not, the same
node transfers a negative acknowledgment message back to
the previous node. If so, the same node would transfer a
control message to the next node upstream 1n the mmcoming
call path.

This process would repeat until a node determines that 1t
has two legs of the incoming call path but no legs of the
outgoing call path. Such a node would be one removed from
the pivot node. By transferring a negative acknowledgement
to the previous node (the source of the control message), the
previous node 1s made aware of its status as the pivot node. It
should be known that the terms inbound, outbound, outgoing,
upstream, and downstream, as well as other terms, are relative
terms used by those skilled 1n the art to differentiate between
calls, call paths, call legs, and the like, and to provide per-
spective when describing embodiments of the nvention.
Such terms are used for illustrative purposes and are not
limiting.

Second Embodiment Configuration and Operation
FIGS. 7 and 8

FIG. 7 illustrates communication network 700 1n an
embodiment of the invention. Communication network 700
includes calling device 710 coupled to communication net-
work 720. Calling device 710 could be, for example, a wire-
less communication device, a wireline communication
device, a packet based communication device, a non-packet
based communication device, as well as other types of
devices. Communication network 720 could be a wireless or
wireline communication network, a local area network
(LAN), a wide area network (WAN), a packet based or non-

packet based communication network, as well as other types
ol networks.

Communication network 700 also includes ingress switch
730, tandem switch 740, tandem switch 760, and ingress
switch 750. Ingress switch 730 1s coupled to communication
network 720. Thus, mgress switch 730 provides an access
point for communications to and from communication net-
work 720. Ingress and tandem switches are well known 1n the
art. Tandem switch 760 1s coupled to service node 770. Ser-
vice node 770 provides a service for a call. For example, the
service node could be a voicemail service platiorm, a bill
processing service platform, a customer service related ser-
vice platiorm, as well as other types of service platforms.

Ingress switch 750 provides an access point for communi-
cation to and from communication network 780. Communi-
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cation network 780 could be a wireless or wireline commu-
nication network, a packet or non-packet based
communication network, a LAN, a WAN, as well as other
types of network. Called device 790 1s coupled to communi-
cation network 780. Called device 790 could be, for example,
a wireless communication device, a wireline communication
device, a packet based device, a non-packet based device, as
well as other types of devices.

FIG. 8 illustrates a call flow diagram 1n an embodiment of
the imnvention. In operation, a caller uses calling device 710 to
place a call to service node 770. The call 1s routed through
communication network 720 to ingress switch 730. Standard
call setup messages for the inbound call setup are exchanged
between communication network 720 and ingress switch 730
as 1s well known 1n the art. During call setup, ingress switch
730 creates a unique call identifier (UCI). The UCI could be
comprised of the switch identification (switch ID) for ingress
switch 730 and a uniquely generated 1D for the call. The UCI
could be passed as a single concatenated number (switch
ID+call ID), or 1t could be passed in two separate fields. As
call setup continues, the UCI 1s passed to each switch 1n the
inbound call path. Ingress switch 730 passes the UCI to
tandem switch 740. Tandem switch 740 passes the UCI to
tandem switch 760. Tandem switch 760 passes the UCI to
service node 770.

From ingress switch 730, the call 1s routed through tandem
switches 740 and 760 to service node 770. While the caller
interacts with service node 770, a determination 1s made to
establish an outgoing leg of the call from service node 770 to
called device 790. For example, service node 770 could be a
voicemail service platform. After listening to a message pre-
viously left by a user using called device 790, the caller could
choose to automatically call back the user of called device
790. Service node 770 would then outdial called device 790.
The outbound call 1s then established from service node 770
through tandem switches 760 and 740 to imngress switch 750.
From ingress switch 750, the outbound call extends through
communication network 780 to called device 790.

As 1llustrated in FIG. 8, tromboning occurs 1n service node
700 where the inbound call 1s connected to the outbound call.
To remedy this, service node 770 transiers a release request to
tandem switch 760. The release request includes the UCI for
the mbound call. Tandem switch 760 receives the release
request with the UCI and extracts the call ID from the UCI.
Tandem switch 760 then checks 11 it has two call legs for the
inbound call associated with the call ID. If so, tandem switch
transiers the release request, along with the UCI, to the next
node downstream 1n the outbound call path. In this case, the
next node 1s tandem switch 740.

Tandem switch 740 receives the release request from tan-
dem switch 760 and extracts the call ID from the UCI. Tan-
dem switch 740 then checks 1f 1t has two call legs for the
inbound call associated with the call ID. Having determined
allirmatively that 1t does have two legs of the mbound call,
tandem switch 740 transfers the release request, along with
the UCI, to the next node downstream 1n the outbound call
path. In this case, the next node downstream 1s ingress switch
750.

Ingress switch 750 recerves the release request from tan-
dem switch 740 and extracts the call ID from the UCI. Ingress
switch 750 then checks 11 1t has two call legs for the inbound
call associated with the call ID. In this case, 1t does not—
ingress switch 750 only has legs of the outbound call. There-
fore, ingress switch 750 sends a message to tandem switch
740 with a negative acknowledgment message. Tandem
switch 740 knows by the negative acknowledgment that 1t 1s
the pivot point for the inbound and outbound call paths.
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In response to the negative acknowledgment message, tan-
dem switch 740 bridges the mnbound and outbound calls and
1ssues a tear down 1nstruction to tandem switch 760. Tandem
switch 760 tears down the call connections for the inbound
call path and outbound call path. Tandem switch 760 also
transfers a tear down 1nstruction to service node 770. The new
call path between calling device 710 and calling device 790
pwvots at tandem switch 740. The call connection extends
from ingress switch 730, through tandem switch 740, to
ingress switch 750, thereby eliminating tromboning in ser-
vice node 770 and tandem switch 760.

It should be known that the terms inbound, outbound,
outgoing, upstream, and downstream, as well as other terms,
are relative terms used by those skilled 1n the art to differen-
tiate between calls, call paths, call legs, and the like, and to
provide perspective when describing embodiments of the
invention. Additionally, terms such as ingress switch and
tandem switch are relative terms used by those skilled 1n the
art to differentiate between network elements. Such terms are
used for illustrative purposes and are not limiting.

Third Embodiment Configuration and Operation
FIGS. 9-11

FIG. 9 illustrates communication network 900 in an
embodiment of the invention. Communication network 900
includes calling device 910 coupled to communication net-
work 920. Calling device 910 could be, for example, a wire-
less communication device, a wireline communication
device, a packet based communication device, a non-packet
based communication device, as well as other types of
devices. Communication network 920 could be a wireless or
wireline communication network, a local area network
(LAN), a wide area network (WAN), a packet based or non-
packet based communication network, as well as other types
ol networks.

Communication network 900 also includes switch 930,
switch 935, switch 940, switch 960, and switch 950. Switch
930 15 coupled to communication network 920. Thus, switch
930 provides an access point for communications to and from
communication network 920. The 1llustrated switches could
be ingress and tandem switches, which are well known 1n the
art. Switch 960 1s coupled to service node 970. Service node
970 provides a service for a call. For example, the service
node could be a voicemail service platform, a bill processing,
service platform, a customer service related service platform,
as well as other types of service platforms.

Switch 950 provides an access point for communication to
and from communication network 980. Communication net-
work 980 could be a wireless or wireline communication
network, a packet or non-packet based communication net-
work, a LAN, a WAN, as well as other types ol network.
Called device 990 1s coupled to communication network 980.
Called device 990 could be, for example, a wireless commu-
nication device, a wireline communication device, a packet
based device, a non-packet based device, as well as other
types of devices.

Switch 930 and 935 are part of first carrier network 901.
Switch 940 and switch 960 are part of second carrier network
902. Carriers often times request that outbound calls from
service platforms be released back to their network. For
example, an inbound call from first carrier 901 routed through
second carrier 902 could terminate at service node 970. Two
scenarios are possible to accomplish releasing an outbound
call back to first carrier 901 which are discussed in relation to

FIGS. 10 and 11.
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FIG. 10 1llustrates the operation of communication net-
work 900 1n an embodiment of the invention. In this embodi-
ment, the mbound call path 1s connected through network
020, switch 930, switch 940, and switch 960 to service node
970. During call setup, switch 930 creates a unique call 1den-
tifier (UCI). The UCI could be comprised of the switch iden-
tification (switch ID) for switch 930 and a uniquely generated
ID for the call. The UCI could also mclude a carrier 1identifier
that 1dentifies first carrier 901 as the primary carrier for the
call. The UCI could be passed as a single concatenated num-
ber (switch ID+call ID+carrier ID), or it could be passed in
three separate fields. As call setup continues, the UCI 1s
passed to each switch in the inbound call path. Switch 930
passes the UCI to switch 940, switch 940 passes the UCI to
switch 960, and switch 960 passes the UCI to service node
970.

During the call, service node 970 determines to out-dial
and outbound call for the call to called device 990. To that end,
service node 970 transmits outbound call setup signaling to
switch 960. In this illustration, second carrier 902 had previ-
ously agreed to route outbound calls back to first carrier 901
in certain situations. Theretfore, the outbound call setup 1nfor-
mation 1s passed through switch 960 and switch 940 to switch
930. Switch 930 processes the signaling and setups the
remainder of the outbound call path through switch 935 to
switch 950. From switch 950, the outbound call path runs
through communication network 980 to called device 990.

After the outbound call path 1s setup and connected, service
node 970 determines to release the entire call. Service node
970 transiers a release request to switch 960. The release
request indicates the UCI. Switch 960 processes the UCT and
determines that 1t 1s not associated with the carrier identified
by the carrier ID 1n the release request. In response, switch
960 passes the release request to the next switch upstream 1n
the mbound call path. Likewise, switch 940 receives the
release request and determines that 1t 1s not associated with
first carrier 901. In response, switch 940 transfers the release
request to switch 930.

At this point, switch 930 processes the release request and
determines that 1t 1s associated with first carrier 901. In
response, switch 930 enters the process described above with
respect to FIGS. § and 6. Namely, switch 930 determines
whether or not 1t has two legs of the inbound call paths. Upon
determining the affirmative, switch 930 transters the release
request to switch 935, which 1s the next switch downstream in
the outbound call path. Switch 935 recerves the release
request and determines that 1t 1s associated with first carrier
901. Switch 935 then determines whether or not 1t has two
legs of the inbound call path. Upon determining the negative,
switch 935 transfers a negative acknowledgment message to
switch 930.

Switch 930 recerves the negative acknowledgment
response from switch 9335 and 1s therefore alerted that 1t 1s the
pivot point for the entire call. Responsively, switch 930 trans-
mits a tear down 1nstruction to switch 940, which 1s propa-
gated to switch 960 and service node 970. Switch 930 bridges
the inbound and outbound call paths while or before switch
940, switch 960, and service node 970 tear down their por-
tions of the inbound and outbound call paths.

Advantageously, the process described i FIG. 11 saves
processing resources 1n switch 940 and 960 by first determin-
ing whether or not the subject switches are associated with a
particular carrier. If not, the switches are able to skip the extra
processing steps of determining whether or not they have two
legs of both the mmbound and outbound call paths.

FIG. 11 illustrates a call flow diagram in an embodiment of
the mvention. In FIG. 11, the inbound call path traverses
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communication network 920, switch 930, switch 940, and
switch 960. It 1s desired by first carrier 901 that the entire call
be released back to 1ts network. However, in this embodiment,
the outbound call path does not traverse first carrier 901.
Rather, the outbound call path traverses switch 960, switch
940, switch 950, communication network 980, and called
device 990. Thus, the pivot point for the entire call resides 1n
switch 940 of second carrier 902.

After the outbound call path is established and connected,
service node 970 transmits a release request. The release
request 1ndicates a carrier, such as first carrier 901. Each
switch along the inbound call path processes the release
request to determine 1f they are associated with the carrier
indicated 1n the release request. If not, each switch passes the
release request further upstream in the inbound call path. It
the switch 1s associated with the carrier indicated in the
release request, 1t transiers an acknowledgement message to
the previous switch downstream in the incoming call path.

In this 1llustration, switch 960 recognizes that 1t 1s associ-
ated with carrier 902, not carrier 901. Switch 960 therefore
passes the release request to the next switch upstream 1n the
inbound call path-switch 940. While switch 940 i1s the pivot
point for the call, it 1s not associated with first carrier 901.
Switch 940 therefore passes the release request to the next
switch upstream 1n the inbound call path-switch 930.

At this point, switch 930 recognizes that 1t 1s associated
with the carrier 1dentified 1n the release request-first carrier
901. Switch 930 therefore transmits an acknowledgment
message to the previous switch downstream 1n the imbound
call path-switch 940. However, switch 930 1s not the pivot
point for the call and cannot therefore bridge the incoming,
and outgoing call paths. Rather, switch 930 performs call
setup processes with switch 935 and switch 950 to establish a
new outbound call path for the call, thereby creating a new
pivot point for the call. Switch 930 bridges the inbound call
path with the new outbound call path to create a new call
connection for the call. In the meantime, switch 940 receives
the acknowledgment message from switch 930 and respon-
stvely mitiates a call tear down processes for itself and switch
960 for the inbound and outbound call paths. In an alternative,
switch 930 transmits the acknowledgment message to switch
940 after the mmbound and new outbound call paths are
bridged.

It should be known that the terms inbound, outbound,
outgoing, upstream, and downstream, as well as other terms,
are relative terms used by those skilled in the art to differen-
tiate between calls, call paths, call legs, and the like, and to
provide perspective when describing embodiments of the
invention. Additionally, terms such as ingress switch and
tandem switch are relative terms used by those skilled 1n the
art to differentiate between network elements. Such terms are
used for illustrative purposes and are not limiting.,

Computer System

FI1G. 12

FIG. 12 1llustrates computer system 1200 1n an embodi-
ment of the imnvention. Computer system 1200 1includes inter-
tace 1220, processing system 1230, storage system 1240, and
software 1250. Storage system 1240 stores software 1250.
Processing system 1230 1s linked to interface 1220. Computer
system 1200 could be comprised of a programmed general-
purpose computer, although those skilled 1n the art will appre-
ciate that programmable or special purpose circuitry and
equipment may be used. Computer system 1200 may use a
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client server architecture where operations are distributed
among a server system and client devices that together com-
prise elements 1220-1250.

Intertace 1220 could comprise a network interface card,
modem, port, or some other communication device. Signal-
ing iterface 1220 may be distributed among multiple com-
munication devices. Interface 1230 could comprise a com-
puter microprocessor, logic circuit, or some other processing,
device. Processing system 1230 may be distributed among
multiple processing devices. Storage system 1240 could com-
prise a disk, tape, integrated circuit, server, or some other
memory device. Storage system 1240 may be distributed
among multiple memory devices.

Processing system 1230 retrieves and executes software
1250 from storage system 1240. Software 1250 may com-
prise an operating system, utilities, drivers, networking soft-
ware, and other software typically loaded onto a general-
purpose computer. Soitware 1250 could also comprise an
application program, firmware, or some other form of
machine-readable processing instructions. When executed by
the processing system 1230, soitware 1250 directs processing

system 1230 to operate as described for communication net-
works 400, 700, and 900.

What 1s claimed 1s:

1. A method of operating a communication network, the
method comprising:

receving a lirst control message from a first node 1nto a

second node of the communication network for a call
having an immbound call path and an outbound call path
wherein the first control message indicates a release
request and a carrier;

processing the first control message to determine 1f the

second node 1s associated with the carrier:

11 the second node 1s associated with the carrier, processing

the first control message to determine if the second node
has two legs of the inbound call path and transtferring a
second control message to a third node downstream 1n
the outbound call path if the second node has two legs of
the inbound call path wherein the second control mes-
sage mdicates the release request;

1f the second node 1s not associated with the carrier, trans-

ferring the second control message to a fourth node
upstream 1n the inbound call path.

2. The method of claim 1 further comprising 1f the second
node has two legs of the inbound call path, receiving a third
message from the third node wherein the third message indi-
cates that the third node does not have two legs of the inbound
call path.

3. The method of claim 2 further comprising transierring a
fourth control message from the second node to the first node
indicating a tear down instruction for segments of the inbound
call path and the outbound call path between the second node
and the first node.

4. The method of claim 3 further comprising bridging the
inbound call path and the outbound call path in the second
node.

5. The method of claim 4 further comprising transierring,
the fourth control message from the first node to a service
node mdicating a tear down instruction for segments of the
inbound call path and the outbound call path between the first
node and the service node.

6. The method of claim 1 further comprising 11 the second
node does not have two legs of the inbound call path, trans-
ferring a fifth control message from the second node to the
first node indicating that the second node does not have two
legs of the inbound call path.
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7. The method of claim 1 wherein the first node comprises
a tandem switch.

8. The method of claim 1 wherein the second node com-
prises a tandem switch.

9. The method of claim 1 wherein the third node comprises
an mgress switch.

10. The method of claim 1 further comprising transferring
the first control message from a service platform to the first
node.

11. A communication network comprising:

a first node configured to transier a first control message for
a call having an 1nbound call path and an outbound call
path wherein the first control message indicates a release
request and a carrier; and

a second node configured to recerve the first control mes-
sage from the first node and process the first control
message to determine if the second node 1s associated
with the first node,

if the second node 1s associated with first node process the
first control message to determine 11 the second node has
two legs of the inbound call path and transier a second
control message to a third node downstream in the out-
bound call path 11 the second node has two legs of the
inbound call path, and transfer the second control mes-
sage to a fourth node upstream 1n the inbound call path 1f
the second node 1s not associated with the carrier.

12. The communication network of claim 11 further com-
prising a third node configured to transier a third message to
the second node wherein the third message indicates that the
third node does not have two legs of the mnbound call path.
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13. The communication network of claim 12 wherein the
second node 1s turther configured to receive the third control
message ifrom the third node and in response to the third
control message transier a fourth control message to the first
node mdicating a tear down instruction for segments of the
inbound call path and the outbound call path between the
second node and the first node.

14. The communication network of claim 13 wherein the
second node 1s further configured to bridge the inbound call
path and the outbound call path.

15. The communication network of claim 14 wherein the
first node 1s further configured to transter the fourth control
message to a service node indicating a tear down instruction
for segments of the inbound call path and the outbound call
path between the first node and the service node.

16. The communication network of claim 11 wherein the
second node 1s further configured to, 1f the second node does
not have two legs of the imbound call path, transier a fifth
control message to the first node indicating that the second
node does not have two legs of the inbound call path.

17. The communication network of claim 11 wherein the
first node comprises a tandem switch.

18. The communication network of claim 11 wherein the
second node comprises a tandem switch.

19. The communication network of claim 11 wherein the
third node comprises an ingress switch.

20. The communication network of claim 11 wherein the
first node 1s further configured to receive the first control
message from a service platform.
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